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Abstract

This section aims to review general principles of endoscopic management of urethral stricture disease and
posterior urethral stenosis, with a special focus on the indications for treatment and technical aspects of urethral

dilation and internal incision.
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Urethral Stricture Disease
Etiology

A NTERIOR URETHRAL STRICTURE disease refers to a severe
scarring process that occurs in the corpus spongiosum
(spongiofibrosis) and ultimately results in narrowing of the
urethra. As the lumen reduces from its normal caliber (~ 30F
except in the fossa navicularis where the normal caliber is
22F-24F), voiding dysfunction and obstructive symptoms
will occur. Symptoms become more common as the caliber
decreases to less than 16F, and most strictures are less than
10F to 12F in caliber. More severe cases may present with
complete retention, bladder stones, or recurrent urinary tract
infections (UTIs)."

Historically, inflammation and untreated sexually trans-
mitted gonococcal infections were considered a primary
cause of strictures. In contemporary series, however, com-
mon causes include straddle trauma, pelvic fracture urethral
injury, instrumentation, prior hypospadias surgery, and prior
prostate surgery, and/or radiation.® Inflammatory strictures
are commonly associated with lichen sclerosis also known as
balanitis xerotica obliterans, which can be associated with
panurethral stricture disease, which is generally not respon-
sive to endoscopic management. Overall, urethral stricture
disease is common, with a reported prevalence as high as 600
per 100,000.*

Patient assessment and indication for intervention

Index of suspicion for urethral stricture disease should be
high in patients with obstructive voiding symptoms espe-
cially younger patients and older men who do not respond to
alpha blocker medication, a history of trauma, transurethral

surgery, prior prostate cancer treatment, prior hypospadias
repair, and lichen sclerosis. The America Urological Asso-
ciation (AUA) released updated guidelines in 2016, which
gave guidance with regard to initial workup. Guidelines
recommend validated symptom score, such as AUA—Symptom
Index as well as uroflowmetry in the initial assessment of patients
suspected of having urethral stricture disease. However, ulti-
mate diagnosis requires imaging and endoscopic evaluation.”
A thorough anatomic assessment with a retrograde ure-
throgram and voiding cystourethrogram is required to iden-
tify the location and length of the stricture. We have observed
that the vast majority of our patients who presented with a
history of prior endoscopic treatment never had imaging or
were informed urethroplasty was a treatment option before
undergoing endoscopic treatment with dilation or direct
vision internal urethrotomy (DVIU). This was also true for
repeat treatments in the majority of patients. This was
unfortunate as without imaging subsequent to a stricture di-
agnosis by urethroscopy, one cannot accurately assess stric-
ture length, and both longer and recurrent strictures are
generally managed but not cured with endoscopic treat-
ment, whereas urethroplasty can offer cure rates up to over
98%."° Given these observations, guidelines are now
published and indicate that endoscopic treatment should
generally be reserved for short bulbar strictures, and recurrent
or longer strictures are best managed by urethroplasty. Prin-
ciples of urethral imaging technique are reviewed in another
section and are beyond the scope of this specific review.

Endoscopic techniques

Preoperative planning. Preoperatively, the patient’s ur-
ine should be evaluated by urinalysis with microscopy, and

Department of Urology, University of California, Irvine, Orange, California, USA.

© James Furr and Joel Gelman 2020; Published by Mary Ann Liebert, Inc. This Open Access article is distributed under the terms of
the Creative Commons Attribution Noncommercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits any non-
commercial use, distribution, and reproduction in any medium, provided the original author(s) and the source are cited.

S-7


http://creativecommons.org/licenses/by-nc/4.0/

S-8

sent for culture if pyuria and/or bacteriuria is seen. Any in-
fection should be treated with culture-specific antibiotics.
A single dose of perioperative intravenous antibiotics should
be given based on AUA recommendations.'® In the emergent
setting, some endoscopic procedures such as dilation can be
performed at bedside with local, intraurethral anesthetic.
However, the most ideal setting would involve general an-
esthesia or at the very least spinal or epidural anesthesia.

Patient positioning. For endoscopic, transurethral man-
agement of urethral stricture disease, patients are typically
placed in the dorsal lithotomy position. Following adminis-
tration of anesthesia, the patient’s buttocks are moved to the
edge of the bed. The lower legs are placed in stirrups. The
arms are either tucked to the sides or secured in arm boards.
When performing DVIU the dorsal lithotomy position allows
for the best mobility of the rigid cystoscopic instruments
within the urethra. Urethral dilation could be performed in
the supine position with certain methods, but lithotomy best
allows all options. In emergent circumstances, blind passage
of dilation instruments could be performed in the supine
position. However, this is not recommended within the
controlled, operating room setting, and with newer instru-
mentation, blind dilation can be avoided in all cases.

Urethral dilation: surgical steps. Urethral dilation has
historically been a well-characterized technique to the man-
agement of urethral stricture disease. Dilation is typically
fast, offers immediate results, and is technically straightfor-
ward. The concept behind dilation involves the sequential
stretching, not tearing of the stricture.

When severe narrowing of the urethral meatus or fossa
navicularis is noted, dilation can offer an alternative treat-
ment to meatotomy or flap reconstruction. Another potential
need for meatal dilation is the inability to pass a resectoscope.
The standard urethral meatus ranges from 22F to 24F, so
minimal dilation may be required to accommodate a 26F
resectoscope. We recommend the use of McCrea sounds
(Fig. 1) as the angle is less severe than Van Buren sounds
(Fig. 2) decreasing the risk of false passage.

When the stricture is located in the bulbar urethra, we
recommend against the use of blind passage of Van Buren or
McCrea sounds, as fossa navicularis strictures can occur

FIG. 1.

Image of McCrea sounds.
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FIG. 2. Image of Van Buren sounds.

since the distal penile urethra will be dilated more than de-
sired to achieve the appropriate luminal diameter of the
bulbar urethra. Instead, filiforms or followers can be used
without traumatizing the fossa navicularis (Fig. 3). Placement
of guidewire is typically performed under direct visualization
with either a 22F rigid cystoscope or a flexible cystoscope
(Fig. 4). Once access to the bladder is confirmed, a variety of
instruments can be used to perform the sequential dilations.
Commonly, Heyman followers are used to pass over the
guidewire until the set French (~ 24F-28F) is reached.
Alternatively, the use of balloon dilation within the ure-
thra has been described using either Uromax Ultra™ (Bos-
ton Scientific) or Cook Urologic Accent Ureteral Dilation

FIG. 3. Filiform followers and Heyman dilators often
used with the blind dilation technique.
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FIG. 4. Placement of guidewire under direct visualization
past the level of the stricture into the bladder.

Balloon Catheter. The Uromax Ultra is available in two sizes,
15F and 24F. The advantage of the 15F is that it can be passed
through a flexible scope, while all others cannot. We typically
use the Cook Ureteral Dilator, which is 5F, 80-cm open
lumen catheter with 4-cm long, 30F balloon.!'! With this
technique, the balloon dilator is passed over a hydrophilic
guidewire and used to dilate the stricture for 5 to 10 minutes
to ~10 to 20 atmosphere (atm).""*!? Since the dilator is
passed through the rigid cystoscope, the dilation can be
performed under direct visualization (Figs. 5 and 6). As this
procedure is performed under direct visualization, it is more
controlled than the blind passage of filiforms or Heyman
followers. At the conclusion of the procedure, the catheter
should be passed over indwelling guidewire to ensure no false
passage creation in the traumatized urethral mucosa.

DVIU surgical steps. DVIU presents a very controlled
alternative to urethral dilation. The incision is made under
direct visualization, and can be performed using a number of
different modalities such as cold knife or holmium laser
technology.

The patient is placed in the dorsal lithotomy position with
stirrups with chlorhexidine or betadine surgical preparation.

FIG. 5. Passage of Cook Dilator over the wire across the
stricture.

FIG. 6. Gentle balloon dilation of stricture under direct
visualization.

A 22F rigid cystoscope is used to visualize the stricture. No
attempt should be made to traverse the stricture with the
scope as this could traumatize healthy urothelium and pro-
duces dilation effect. Under direct visualization, a guidewire
is passed in a retrograde fashion into the bladder. Passage of
guidewire is a critical portion of the procedure as it allows for
safety access to the bladder in the event of significant
bleeding or trauma, which can make retrograde passage of
Foley catheter difficult.

When the urethrotomy is performed with a cold knife, an
urethrotome is used instead of the cystoscope. The majority
of urethrotomes have an obturator and a 21F irrigation sheath,
which can be blindly placed to the level of the stricture
(Fig. 7). Once the sheath is in an appropriate position, the
urethrotome in advanced with a zero-degree lens and the cold
knife at the 12 o’clock position. Upward pressure is applied
through the stricture. The 12 o’clock position is typically the
best to avoid the vasculature at the 3 and 9 o’clock positions
in the bulbar urethra. The incision is repeated until a full-
thickness defect is made in the stricture and the spongiosum
is encountered. Once the appropriate luminal diameter is
reached, the urethrotome should be advanced to evaluate the
urethra and bladder proximal to the stricture. As opposed to
the traditional deep incisions at the 12 o’clock position, our

FIG. 7. Commonly used urethrotome with blade in place.
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preference is to perform three to four radial incisions that are
not full thickness (Fig. 8).

If holmium laser is utilized to incise the stricture, the entire
procedure can be performed with the 22F rigid cystoscope.
Similar to the technique utilized for cold knife, a guidewire
is passed to gain access to the bladder. The cystoscope is re-
moved and passed alongside the indwelling guidewire. A 365
micron laser is utilized for the incision and passed through the
working port of the cystoscope. Either the 12 o’clock position
of the urethral stricture or three to four radial incisions can be
incised. The range of setting that can be employed for the
holmium laser are 0.4J to 1.4J and 6 W to 12 W, although
the literature does not support any specific setting.

Once the stricture is incised and able to accommodate the
cystoscope, a final 18F to 20F Councill tip Foley catheter
should be placed over the indwelling guidewire. The catheter
should then be irrigated to ensure placement and hemostasis.

Postoperative care

The patient is typically discharged from outpatient surgery
with the indwelling Foley in place. There is no definitive
consensus regarding the efficacy of leaving a catheter in place
after dilation or urethrotomy."® The authors of this review
typically leave an indwelling catheter in place for ~3 days
after intervention. Extended catheterization time may re-
sult in increased inflammation and subsequent fibrosis.
Furthermore, no consensus exists with regard to intermit-
ted catheterization following urethrotomy or dilation. Some
retrospective analyses report modest improvement in stric-
ture recurrence rate with intermittent catheterization. No
level I evidence exists, although many groups employ weekly
to biweekly with a 14F catheter.'*'°

Complications and intraoperative troubleshooting

Overall complication rate of endoscopic management of
stricture disease is reported to be as high as 6.5%. Immediate

FIG. 8. Options for incision location for direct vision in-
ternal urethrotomy.
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complications include significant gross hematuria (2%) and
UTL""" Under most circumstances the hematuria will re-
solve with large-bore (22F-24F) catheterization and bladder
irrigation. Some degrees of erectile dysfunction and urinary
incontinence have been reported to be as high as 5% and 4%,
respectively.!” Patient habitus and comorbid status rarely
result in increased complexity. However, patients should be
counseled on suprapubic catheter placement and antegrade
access in the event that retrograde access cannot be obtained.

Outcomes

There does not appear to be a difference in efficacy be-
tween cold knife or laser technique, however, some met-
analysis has reported twice as high a complication rate (6% vs
12.5%).]7’18 Historically, short follow-up studies have re-
ported stricture-free rate nearing 80%. However, recent
reports with long-term follow-up have showed that this suc-
cess is not durable, and success rates are as low as 8%.'° For
complex, long (>2cm) or recurrent strictures, the long-term
success rates are likely much worse. Despite the poor dura-
bility of urethrotomy and dilation, there remains a roll for
endoscopic management, especially in patient with short,
simple stricture or patients with comorbid status precluding
them from major reconstruction. The overall success rate is
difficult to accurately report. There is significant heteroge-
neity in stricture length, follow-up time, and definition of
success across the literature, with states’ success rates rang-
ing from 8% to 80% in some series.”>>

Bladder neck contractures and posterior
urethral stenosis

Etiology. Bladder neck contracture (BNC) and posterior
urethral stenosis is a relatively common occurrence following
prostatic surgery for both benign and malignant prostatic
conditions. Incidence following radical prostatectomy (either
through open or robotic approach) can reach as high as 17.5%
and as high as 12% for Transurethral Resection of Prostate
(TURP).2* Furthermore, radiation effects and trauma can
result in stenosis at the membranous or prostatic urethra.
Additional risk factors include anastamotic tension, hema-
toma, or urine leak.>>2¢

Patient assessment and indication for intervention

Similar to anterior urethral stricture disease, patient will
often present with obstructive voiding, dysuria, recurrent
UTIs, or bladder stones. Index of suspicion for BNC rises in
patients with the known risk factors, such as prior TURP,
radical prostatectomy, brachytherapy, or radiation. Proper
assessment involves detailed history, especially past surgical
history. Furthermore, endoscopic assessment with proper
documentation of location and diameter of the stenosis is
required before any intervention. Similar to urethral stricture
disease, radiologic assessment involves retrograde urethro-
gram and voiding cystourethrogram (if possible). Inability
to bypass the stenosis with rigid or flexible cystoscope in
patients with known voiding symptoms is an indication for
intervention. While open reconstruction of the bladder neck
has been described, the majority of patients are still managed
with endoscopic techniques.
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Endoscopic techniques

Preoperative planning and patient positioning. Pre-
operative management for intervention for BNC is similar to
that of other transurethral procedures for anterior urethral
strictures or prostatic procedures. Preoperative urine cultures
are obtained and treated before intervention. If urine cultures
are negative, then intravenous antibiotics are given based on
AUA guidelines. The patient is then placed in dorsal lithot-
omy position as outlined in prior sections.

Transurethral incision of BNC—surgical steps. A variety
of instruments can be used to incise the BNC, ranging from
loop resection, cold knife incision, Collings knife incision, or
laser. Regardless of the source of energy or incising instru-
ment used, the principle remains consistent—to incise the
bladder neck to a luminal diameter that can freely accom-
modate the rigid scope.

To start the procedure, the full extent of the urethra is
examined with a 22F cystoscope. A 0.035 in Sensor PTFE-
Nitinol guidewire (Boston Scientific) is passed directly into
the bladder under direct visualization. Most frequently we
utilize a Collings knife, which is assembled within a 24F or
26F continuous flow resectoscope and initially passed into
the urethra through a visual obturator. With the guidewire
visible, the bladder neck is incised on monopolar cut setting
at 50V. The incisions are made at the 3 and 9 o’clock posi-
tions until perivesicular fat is encountered. The resectoscope
should be able to be passed freely into the bladder if deep
enough incisions have been made. Alternatively, a cold knife
can be used through a 21F urethrotome. Tri or quadrant in-
cisions can be made in a radial fashion until perivesicular fat
is reached. To conclude, hemostasis is achieved and a 20F to
22F Councill tip catheter is passed over the guidewire into the
bladder.

Balloon dilation of bladder neck contraction—surgical
steps. Some groups have promoted the use of balloon di-
lation at the level of the bladder neck. Similar to balloon
dilation within the anterior urethra, a 24F Uromax Ultra
(Boston Scientific) balloon dilator set has been described in
the literature. Initially, a 22F cystoscope is placed into the
urethra and the bladder is accessed with a guidewire. The
balloon dilator is passed over the guidewire into the bladder
so that the balloon traverses the contracture. Another, flexible
cystoscope or 17F cystoscope can be passed alongside the
balloon device so that the dilation can occur under direct
visualization. The contracture is then dilated to a level of
15 atm for 3 to 5 minutes. Some series have reported com-
bining balloon dilation with incision, which has yielded
positive results.*’

Postoperative care

At the conclusion of the procedure, regardless of method, a
20F to 22F urethral catheter is left for 3 to 5 days. The patient
is assessed at ~3 months with cystoscopy, uroflow, and
postvoid residual. Close followup is typically maintained at
least every 6 months to ensure a durable response. A per-
centage of patients will also have incontinence, and will need
at least another cystoscopic evaluation at 3 months to ensure
patency before placement of an artificial urinary sphincter.’
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Outcomes and complications

A durable response is frequently achieved with the
aforementioned conservative, endoscopic techniques. Ac-
ceptable success rates with modest follow-up are seen from
50% to 72% of the time.?®?” This is fortunate, especially
given that recurrent failures may require open reconstruc-
tion with all associated complexity and morbidity. As with
any transurethral procedure, UTI and hematuria can occur,
but are typically easily managed with catheterization and
antibiotics. Complications specific to this procedure in-
clude de novo stress incontinence. Rates of de novo stress
incontinence vary greatly across the literature, although in
our experience, the majority of men Eresent with concur-
rent stress incontinence and BNC.?%2

Troubleshooting: Management of Recurrence

Despite the surgeon’s best efforts, stricture recurrence is
commonplace when managing strictures through endo-
scopic approaches. Transitioning to major reconstruction
or repeated endoscopic interventions were historically felt
to be the only options; however, recent work investigating
scar modulation and antiproliferative injects have studied
some modest success. Vanni and colleagues has shown
increased success in injecting mitomycin C into recalci-
trant BNC’s following incision, although Redshaw and
colleagues showed less successful outcomes with nearly
a 7% rate of serious adverse events.’**' Other scar mod-
ulating techniques that are being studied are injections
of botulinum toxin type A, as well as system docetaxel
and rapamycin. However, these agents remain in investi-
gation phase and do not have robust cohorts or lengthy
follow-ups.3?
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Abbreviations and Acronyms
Atm = atmospheres
AUA = American Urological Association
BNC =bladder neck contracture
DVIU =direct vision internal urethrotomy
TURP = Transurethral Resection of Prostate
UTI =urinary tract infection
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